In Namibia, goat products are not found in the formal markets include retail shops. This is despite several attempts by the government of Namibia to promote goat products in the formal sector. At household level however, goat meat is a delicacy. This study therefore seeks to provide possible reasons for the unavailability of goat products in Northern Namibia focussing on the supply side of the goat market. A structured survey questionnaire was employed among 75 goat farmers in Ogongo Constituency, Omusati Region in North Central Namibia. The data sought included production, offtake and marketing of goats as well as challenges faced. Descriptive statistics were used to analyse the data and multiple linear regression was employed to determine the factors influencing offtake rate. The offtake rate (percent of goats sold) was estimated as 2.8% from the data, which is very low. The offtake rate was significantly influenced by age of the head of household (p<0.01), education level of the household head (p<0.01) and marital status (p<0.01). On the other hand, goat production was affected by other challenges such as unavailability of marketing infrastructure, diseases, grazing shortages, and frequent droughts. The implications of these findings on policy include provision of incentives to farmers to sale as well as providing marketing infrastructure. Thus the study recommends the sensitization of communal farmers on economic potential of selling goats to alleviate poverty and to improve livelihoods through income generation.
Introduction
Goats are popular small ruminants kept for meat, milk and hide, manure and traditional rituals as well as to generate cash across the world (Homann, Van Rooyen, Moyo, & Nengomasha, 2007; Koluman & Silanikove, 2017) . According to FAO ( 2015) there were about 1 005 603 000 billion goats worldwide in 2013 with about 351 978 256 million from Africa accounting for 35%. Namibia has only 1 968 513 which is only 0.5% of the African goat population (FAO, 2015) . The production of goats is mostly dependent on natural pasture as they are browsers that feed mostly on shrubs and tree leaves in adverse environments (Dube, Chakoma, & Bahta, 2017; Yesufu, Kassali, Aremu, & Ojo, 2017) . Goats can also be utilised to control bush encroachment, as a result unwanted weeds can be reduced and promote the retention of the indigenous grasses (Solaiman, 2007) .Thus goats have the ability to be raised successfully under diverse and harsh agro-ecological conditions with poor vegetation found in mountains, deserts and semi-arid regions because they are more resistant to drought because of their unique biological and physiological features (Al-Khaza'leh, Raber, Ogutu, & Valle-Zarate, 2016; Yesufu, Kassali, Aremu, & Ojo, 2017) . In addition their higher reproductive rate allows populations to recover quickly . affected, poor) . Despite the benefits of keeping goats, their productivity and offtake in small-scale production systems remain low in most of the southern African region . Thus improving goat production and better access to markets can go a long way in contributing to enhancing the livelihoods of the rural people especially of the poor in Southern Africa (Nyathi, 2008) .
In Namibia the types of breeds of goats found include Boer goats, Angora and Mohair mainly found in the central and southern parts and four (Owambo, Kavango, Caprivi and Kunene) indigenous goats ecotypes found mainly in the Northern Communal Areas (Els, Kotze, & Swart, 2004) . These ecotypes represent distinctive phenotypic characteristics due to their adaptation to the different semi-arid environmental conditions. In 2016, the total number of goats in Northern communal areas were 1 228 456 which is 62% of national goat population (Ministry of Agriculture, Water and Forestry, 2017) . Goats are especially suited to the semi-arid areas of Namibia due to their ability to adapt to harsh climatic conditions including drought. As stated earlier they also play an important role to improve household food security, incomes and alleviate poverty among rural people especially women and children headed housed holds.
In Namibia the goat markets are both formal and informal. Formal market in this study refers to the market that is officially recorded, where prices are properly determined and sellers publicly advertise their prices on which taxes must be paid. Formal markets for goats in Namibia are poorly developed and in northern communal areas, are almost non-existent. Absence of a formal market for goats is one of the drawbacks that is affecting goats' offtake (Mushedami, Biwa, & Gaomab, 2008) . Thus most subsistence farmers sell their goats informally to friends and other individuals especially during the peak demand festive seasons or to the street vendors that sell okapana (barbequed meat). In northern communal areas farmers sell their goats on a cash need basis whilst in southern and central parts of the country farmers sell through organised markets where information is shared among players for goat locally mainly through auctions and exports to South Africa and Angola. In the informal markets, prices greatly vary on the basis of quality and demand of goat products as well as due to lack of market price information.
In Namibia there has been an unsuccessful attempt to promote goat products formally by introducing products such as goat meat, and milk to consumers in restaurants and retail outlets. These efforts have not produced the desired results and the absence of goat products in the formal market still persist. Thus, linking goat farmers to formal markets remains a challenge and little is known about why goat and goat products are not found in the formal markets. Marketing channels are not adequately developed for the goat industry in Namibia. This study seeks to provide possible reasons for the unavailability of goat products in the formal market in Northern Namibia focussing on the supply side.
Methodology
The study was conducted in Northern Communal Areas of Namibia (NCA) in Ogongo which is one of the 12 constituencies in Omusati region (Figure 1 ). The constituency has approximately 19546 residents with 3753 households in the constituency and it is 806.8 km in size (Namibia Statistics Agency, 2012) . Most of the households in Ogongo keep livestock mostly goats and cattle and they grow rain-fed pearl millet which is their staple food. Fifty six percent (56%) of the households in Ogongo are female-headed while the 44% are headed by males and have a literacy rate of 85% for those 15 years and above (Namibia Statistics Agency, 2012) . Omusati has 265 446 goats which is (22%) of northern communal areas population. Omusati Region has an average annual rainfall of more than 350mm and average annual temperature of more than 22°C. The vegetation type ranges from mopane savanna in the west to forest savanna and woodland in the east. The proportion of households that own livestock is 39% (Namibia Statistics Agency , 2015). 
Results and Discussions

Socio Demographic Information
The key socio-demographic characteristics of surveyed farmers are summarized in Table 2 . About 44% of the households interviewed were headed by females. Age of the sampled farmers' ranged from 35-84 years and the average age was 50 years, with the majority in the 40-45 age group (31%) and this shows that youth were the least involved in farming activities. This concurs with findings from a study in South Africa that more than 60% of young people were not participating in agricultural activities (Cheteni, 2016) .
The majority of the respondents had formal education with 46.7% completing secondary education, 28 % completed primary education, while 12 % and 13.3 % had vocational and tertiary qualification respectively. Thus there was high literacy rate (Motiang & Webb, 2015) among the respondents which implies that formal education may increase chances of participating or adopting modern agriculture innovations and technologies that would improve agriculture productivity (Adesina, 2016) . Male headed households owned more goats than female headed households although female headed households sold more goats. Moreover, households with secondary education owned more goats and also sold more goats than the rest (Table 2) . 
Goat Production
The main breeds of goats kept by the households are the Owambo ecotype and to a lesser extend the Boer goat and other mixed breeds. The 75 households interviewed had a total of 2067 goats (Table 3) . Goats are mainly kept for household meat consumption (92.7%), ritual purposes and traditional ceremonies such as weddings and birth of a child (5.3%) and cash sales (2.7%). These findings support those of Mahanjana and Cronjé (2000) who found that the main reasons given for keeping goats were household consumption (42%), slaughter during traditional ceremonies (35%) and cash sales (23%). 
Goat Production Challenges
The major production challenges among the respondents were diseases (37.9%), feed shortage (37.8%) and predation caused mainly by dogs (24.3%). Frequent droughts were the main cause of feed shortage. Feed shortage and poor goat production systems were found to cause low carcass weights in goats (Musara, Chimvuramahwe, Muyati, Chivheya, & Mwadzingeni, 2013) . However other studies found that goats have a higher capacity than other farm raised ruminants to effectively convert some feed sources into milk and meat (Koluman & Silanikove, 2017) thus are able to survive arid and drought conditions.
Goats were prone to diseases such as tick borne diseases, lumpy skin, fever and internal parasites which were linked to poor and low quality feed causing high mortality. Farmers also complained about plant poisoning caused by wild onion scientifically called Dipcadi glaucum and onyanga in local Oshiwambo language causing a lot of losses. Infectious diseases and parasites are major constraints to communal goat production and are prevalent in many regions of Southern Africa (Gathiori, Athanasiadou, & Thamsborg, 2006) .
Predation is mainly caused by dogs which attack vulnerable kids thus preventing herd growth. In addition, theft of goats is also on the increase in the study area which affects goat numbers and economic losses to the farmers. Studies in Zimbabwe on goat value chain found that diseases, predation and stock theft were major challenges to goat production (Dube, Chakoma, & Bahta, 2017) .
Goat Marketing and Offtake
Only 21 households (28%) out of the 75 households from the 5 villages sold goats (Table 4 ). The results suggest that the households that sell goats were predominantly headed by pensioners and females who rely on government grants and remittances thus they tend to sell goats to complement their income to cater sufficiently for their household expenditure. This study showed that 89.5% of the respondents that sold their goats informally to private buyers who are individuals that buy mostly one goat at a time irregularly, mostly for household ceremonial celebration especially during the festive seasons. The seller informs the private buyers through friends or through mobile phone. The remaining 10.5% sold their goats through speculators, who resell to other traders or keep the goats in anticipation of price movements to make high profits. The farmers indicated that they use these channels because they are the only available channels (47.4%) and also due to irregular sales pattern as sales are done when there is need for cash (52.6%). This is similar to findings in South Africa where goat market is driven by the informal trade and speculators due to absence of formal marketing structures (Directorate Marketing, 2014).
The number of goats sold from a single household ranged between 1 and 7. On average a goat selling price was N$ 837.00 (USD62.60), the highest selling price recorded for a goat was N$ 1000 (USD74.80) and this was earned through private buyers. Motiang and Webb, (2016) argued that the high price associated with out of hand (private buyers) sales may be due to ability to negotiate prices between buyers and sellers. Similarly, in South Africa the high prices were attributed to shortage of goats in the market and high demand (Directorate Marketing, 2014) . Nevertheless, households that sold their goats to speculators expressed dissatisfaction with the unit price. The relatively higher sales through private buyers suggest that farmers in the study area could be selling their goats to address urgent financial needs. However, the overall low proportion of sales of goats in the study area could be attributed to the unreliability of this market and inconsistence in supply of goats and selling as need arises.
Although female headed household own about 2 goats less than male headed households, they sell more goats jsd.ccsenet.org
Journal of Sustainable Development Vol. 11, No. 6; 2018 241 (3.1) than male headed households (2.4) and are willing to sell even more goats (7.1) compared to the male headed households (2.6). This could indicate the increase in need for cash for female headed households as they may not have spousal support or may not be receiving remittances that are important for household expenditure. Table 5 presents off-take rate of individual households, which was calculated using the method adopted from Enkono, et al. (2013) study, where by goats' off-take rate was calculated as the number of goats sold as a percentage of total goats kept. The average offtake of the respondents was 2.8% which is very low. 
Factors That Influence Goats' off Take Rate
A forward selection method was employed to select the best variables and to remove redundant variables, and cater for the issue of confounding variables. Occam's razor principle states that among several plausible explanations for a phenomenon, the simplest is best. The multiple linear regression model selected only 3 independent variables that were significant (p<0.05), namely age of the head of household, education which is captured as the number of years of schooling and marital status (Table 6 ).
The overall model fit summary, the adjusted R square is equal to 0.58 (Table 6 ). Adjusted R square measures the proportion of the total variability in the dependent variable that is explained by the independent variables in the model. Therefore, 58% of the total variability in the goats' off-take rate was explained by the model. This implies that about 58% of the total variation in the goats' off-take rate was due to the difference in the age of farmers, education and marital status.
The F-statistic results are significant at p<0.001, thus the null hypothesis that states that the model has no explanatory power is rejected. The null hypothesis of the t-statistic states that the coefficient of the independent variables is zero, in other words none of the independent variable helped to predict the dependent variable. The study fails to accept the null hypothesis of the t-test is because all the 3 explanatory variables (age, education and marital status) which were fed into the model were found to be significant at 1% level. As hypothesized age has a negative influence on the goats' off-take rate, thus according to the unstandardized coefficients results, one year increase in the age of a farmer will decrease the off-take rate by 1%. This is because older farmers are likely not to sell goats because they hold onto their livestock for prestige. Furthermore this study found out that about 95% of households that sold goats are aged from 35 to 40, these findings are in line with a study by Homann, et al. (2007) whose findings were that heads of households in the productive age group and literate households tended to sell more goats.
The unstandardized coefficient of education is 0.87, this means that 1 year increase in the education of a farmer will result approximately 1% increase in goats off-take rate. More than 60% of farmers who sold goats have at least secondary education which is 12 years of schooling, meaning the higher the number of schooling years the higher the off-take rate. According to Tchale, (2009) both age and education levels of household heads have an impact on livestock production efficiency, thus low off-take rates can be attributed to poor production efficiency which may have emanated from old age and low level of education .On the contrary Kifle, (2014) in his study on the assessment of the performance of the goat marketing system in Afar region of Ethiopia, found that elementary school is sufficient to perform goat trading which represented the majority of goats' traders in the study area. Marital status which was also found to be significant has an unstandardized coefficient of -1.66. This means that there is a decrease of approximately 2% in the goats' off-take rate if a farmer is single. Thus, the implication is that married farmers can be more efficient in goats' production than single farmers which could be attributed to collective decision making and increased household needs for cash income and thus their increased off-take rate.
Source of income was found to be statistically insignificant in this study because majority of households (37%) depend on income from employment outside agriculture, while 21.3% depend on social grant, remittances and small business serve as main sources of income for 18.7% of the households and only 1.3% and 2.7% depend on sales of livestock and sales of crops respectively. These findings are against Motiang and Webb (2015) whose results showed that most farmers relied on sales of livestock.
Marketing Challenges
Farmers that choose to explore other markets closer to urban areas bring their own goats and wait for long periods to sell their goats (Figure 2) . Some of the speculators buy the goats from farmers and then bring these goats to the urban areas for resale at higher prices. The majority (30%) of farmers who sell goats indicated inconsistency in supplying goats to the buyer as an obstacle to the efficient marketing of goats. Musara, et al.(2013) argued that small stock marketing has remained largely informal because of failure to maintain a constant supply of goat meat (Chevon) to the supermarket chains. This concurs with the current situation whereby in Namibia there is no goat meat in the formal markets like supermarkets. Inadequate and inefficient transport are cited by Mahanjana and Cronjé (2000) who maintained that poor marketing of small stock stem off from problems of transportation of goats to the abattoirs. Furthermore in cases where cattle haulage trucks are used to transport goats the same fee is charged for both goats and cattle transportation marking it more expensive to transport small ruminants than cattle. In the case of limited resources, cattle always take priority, putting goats' farmers at a disadvantage.
Some farmers have no information about the availability of organized markets, thus they mostly sell to individual buyers which take place at the farm gate, and an equal percentage of farmers are dissatisfied with the current market infrastructure calling them poorly equipped and not suitable for the sales of small stock. While only 12.5% of farmers reckoned that low selling prices is the main problem as far as goats selling is concerned.
Figure 2. Marketing challenges faced by goat farmers
Implications of Findings on Availability of Goat Products in the Formal Retail Markets
The findings from the study indicate that households own a total of 12 to 42 goats and sale between 1 to 7 goats per household. However, male headed households owned more goats than female headed households but the female headed households sold more goats and are willing to sell even a higher number compared to the male headed households. Thus goats in northern communal areas of Namibia are mainly kept for household consumption and not necessarily for commercial purposes which may be the reason for fewer goats being sold. Any strategy or intervention that maybe employed to improve goat production and marketing should consider focussing production awareness and training on female headed households while marketing awareness and training should focus more on the male headed households as they sale less goats. Moreover, in a semi-arid environment of Omusati and many parts of Namibia frequently affected by drought, it is suggested that more farmers diversify their livestock by incorporating goats as they are more resilient to drought since they are able to survive in harsh conditions and limited pasture unlike cattle.
The study found that there is no formal market for goat products in Northern communal areas of Namibia as goats are sold live to individuals and traders. To address the absence of the formal market, there is need to address the entire supply chain of the goat industry starting with production, marketing and consumption. In the downstream of the supply chain, there are production challenges while upstream there are opportunities for supply of goat products, provision of organized formal markets and incentives for increased goat production might increase sales of goats and eventually warranty formal markets. Implications of this on policy include provision of incentives such as subsidies on goat production and prices as well as establishment of marketing infrastructure for goats as well as promotion of goat products in the formal market which may increase goat offtake. However there is need to investigate further the absence of the goat products in the formal markets from the demand side. Vol. 11, No. 6; 2018 However, it is important to understand the socio cultural context of goat farming so that any recommendations may not be resisted but complement and build upon the current practices. Goats are seen as alternative to cattle in changing environments as they are better adapted to limited grazing thus improved goat production management would enable increased productivity hence to be encouraged for livelihood sustainability in light of climate change.
Conclusion
The off-take rate for goats is low. Age, number of years of schooling (education) and marital status were significantly found to influence the number of sales of goats (offtake). Main reasons of goats farming were influenced by socio demographic characteristics of farmers such as traditional beliefs, thus they differ from one region to another. Communal goats farming sector is characterized by challenges which are a synergy of both production and marketing factors, including underdeveloped and poor market infrastructure. There is lack of formal market for goats; therefore most of the farmers (89.5%) depend on sales at farm gate. Goat meat is widely consumed in Namibia and thus its absence in the formal market remains a paradox which needs further investigation.
